Corres. to WO 94/09520 



(19)B#H$#!TJt (J P) 



02> & m ft W £: £g.CA) 



#^¥8-507403 

(43) 4^ B ¥>£8#(1996)8 £6 B 



(51) IntCl. 6 




P T 




HO 1M 8/02 


c 9444— 4K 






4/96 


Z 9351— 4K 






8/02 


R 9444— AK 






8/10 


9444 -4K 












?wSf3c tlHi* m (^ 31 K) 


(2omp## 


ftmYG -509924 


(7i)tasA 




(86) (22)fflggQ 


^4^(1992)10^200 






.(85)©i^^SiiiB 


^7^(1995)4 ^200 






(86).®»ai®#^ 


PCT/US 9 2/0 8 2 2 2 




^7t!- 3XX4, /-X A'>^7— 




WO94/0 9 5 2 0 






(87)@|&&HB 


¥^6^(1994) 4 E28B 




980, 107 


(SDf^B- 


E P (AT, BE, CH, DE, 






DK, ES, FR, 


GB, GR, IE, IT, LU, M 






C, NL, SE), AU, CA, 7 P, ICR 




:/-f 5 i 3 , /t>#— n— , ^ 
















2283 






(74)«3SA 


#m± SBB & (^3*) 











(54) [SglBrofcfi;] j6S»m»->-^ffl^7.^ry hSISR^ffi 



(57) [gffj] 

(40) «. ^?LMro@iRe«ttv— h»», ct^. 
«^3iiR»i«©«t'5^t,oo, m—Rvm-om (44. 

snt@fl:a)4(ij7~ft>3?ai (43) s*rr*. -> 
-h»^fSttc:<DK (43) ©±^a««*nswcaiv» 

^wtissfc-r-5fc*«!(K (54) t«a$n. ^lt± 

IBOBt £-*tl-*S£-2 tiX-mzten ?zSkf$.&>S:Mr&.? 

neoi'- H»»w®t±EoK»cign (51. 52. 11 
l 112. 113. 114) jitfpen*. rnf.ro->- btmvi 
m\zm&iztiK.^+>*)i, (60, 6i) ->-h*mo9 

tl*><03 L >r>*MZ>t>m<Z> : PVRi&.BL?!:XX>ry h (6 
2. 63) «'EBSn5. r<D^f^^VT--0^^^jK 

ttm?a«a# ao) ©ssa§B oo) (Dwmmf^~)v% 

(40) fC^-T^CtfeT^S. 



Fig. 3 




(2) $m¥S - 5 0 7 4 0 3 

*IE«flDlWlimffiXCI r 5/-JU|fcjft#o 



ftgk¥8- 5 0 7 4 0 3 



9. t?ie^^^^v. v ®^jSTO^J^'a^--r^> m*ofefflH6]fiie 
±ie-> - h #ftos ^ <b ±ie r y ->* £ Jim < x*i , 



^:SXfI N • ' 

^ffl^i2«iemco^^o 



(4) 1$3l¥8-5 07 40 

i ii h <n m - r — <r> yv-honc » a ? n £ stm* o pi t , 

«^c^ PUBIS. o { v--^^s5<;*o . ■ ~ 

is. miaPiiii* 1 @#*" , J^-^ *>3t!ftit"e*4. m*oegH^i 7 iiia®oPg 

19. BUIE^^y y ha«@tt«>&i>r2B&.*?* h*7-#»*»f>f^?>itTv»4 % ft 

20. striae— (D$iW}&7^~ hcDW-Zfrfo 0 - 2 4 vf-T* <5 x fufaff 

> 



(5) ^¥3-5 0 7 403 



(6) 3SSI¥8-5 074 0 

^-T^M^^IM (carbon fiber paper (CFP) ) ri'^fP-S-J: <^«b^S^^ 
b<D£?mm&t, ISSPt ii. RIBimtS*E£'(*: (membrane electrode ass 
embly (M E A ) ) t tf*t&*J&#£-*f «j&1-& 0 d OPiJKmi!«#te 
, 2&<Diim'r£&&^.f±> ^P^J;<(ill&co> (-now field) y v- 

Pi * J# # fi . Iflifloili: ^®S*f i& * <*> £ m& i" a ft 
f 7D> (Teflon) ) ^ *) X tl& Z t X o T , 3Mctefc3*lSo Hf&<7>^S> 

£#>K(i. y-JVLt^J: 9 %m-£*ffiiktZ> i i * S #F^T& £ 0 ft«tt-*tf 



(7) . <\m¥-8 - 5 0 740 3 

%<n * * m o t ^ o Pin <hn m & *> v *\mu c f ± j^n wit « n * * o . 
^ * rjc, t tzmmmm*&m l * walks'* $ttfm& t o 



(S) 1?*f8-507 40 

<D HIM&& j£tt£ g ^ t fi , M^«s*f «K« <0»fS L T J3. o {5 ii£ 

i'v-^t^ - s at tz > h m fix m -r & mmmm km * m 

> httK<oJP?Sri&— nr'*<o*«HSt4 :tWoti>J 0 SS-H, 
ft fi . fflJ k_ imnm m <r>mt * T Z> m So «fc n & m S. x it M 1Kb 1" & « 



(9) 1$a¥8-5 0 7 40 



solid) «J5^fl|Bg^?n./c»-aa f j(5-0#^^ry h t *&tt 0 y-^^i 

fc, hftfl-oi(7)i3(7)^<7)i:ii, **ie> Unfits ttfc, — «fc±12«>HQ fc 
S'- b*t#l-oa<*> + *§&£*<*>llH*Btr, f^^*;^i. lft?)?flttitIS 

u— y-inxt v>o7t"«t i iiwtttffltiii^^J:?. tttfetoxsti*:*- 

— JttK r^x>">;w (stencil) j tW2*iZ> 

o 

h (4^0.012-^0.016^ ^^-e^ So 3g^3§ljgf4, #b 0.002^ >f-co 



(10) ft&?8- 50740 

ft 4 L < fiB£, ^Mic^tfo 

r iHSJ&fc ->-Jl/X Mi, jfc^SttfclBlgM&tli: v- 

Pontji^NAFIONT*^ > K<7)^^ 7 ;Kt n .X > # 7kV s j&ftW,i& 

ttfc i oT(Sp d q ^XU5 13204. 10-c rfrjfc 2 ft T t> <7) "C & & „ tfx^r-y h't LT 
» 4 L V»#« f 4 , Monsantoft ^rii LTAf PTf^, « X. {£ SANTO-PROSIER 9 > p 

LTW®if->- h t LTAftlJ, SCOTCH^ > Ko9473^S|j9F»»ffi»3i 
h*-* v- Mtf^Jf [4B$£: bt^f > tB-f ftf *i& 0 

fcSffl ^(OiS^^ry h/l$%M<QT(B.&&1o-£*mmM: (fixture), tcifcV) 



(11) 8-507403 

iB l fzmmn zm-tz t y h <D±^-mmMm^^^ r > -> Mt l * ^ -v 
h /mmm * , mmmm^it<DKum <d * x > -> Mb l * * > 

Kff«»M#Oililj|^«fflt4fcfti:, ftJRfc JUOfcjfrfcfclSJCJ: 

orfA^ff^ti&o ^^^VMfcLfc^-Y >*^S:fflv>T^4ry h £Pfilg® 
?f {4^0.024^ > ^<7) j££-e& ^U^^7 h fi i3 <D1$ <7)^0.030^ y^<7) 

mi ma, *»WKj:4i»iiftxv5'-/u*iftfttwu*i , r6*«fti?ii! 

o 



(12) ^¥8-50 7 40 

T Ot£8& -r- 9 <T) if y 7 & « 
$ 1 l EH 12, *»WKJ:4HKmffiX^v-^ii*#**fr«»*ft»*#t' 

-> - ; v <6% m # <o s u <t> i° w o Br ® m -c * & o 

^^L> f bTlHRofcca*?^ n v Kl5#d ft f^-xv K^u- Kll 
^mJ±<t^-5rt^f5x^o ^^U-b20; 21ojg C[*liB!lH(2^iP7Kv f -V^y 1^22 



(13) 1^^8-5 07 4 0 

*J*#31{i, 3«tO«»«^^- h 32 > 33 , 34 £, ^Jl^SI^T'!/- h32, 
33, 34oMKj$A3*t* 2 tfc OWKWfilt *>- ^ O&j£#40a*<b fc* . £M 
#31kJ3^T, -#2E«Bwat»J«^V'- h32}±it1PJ]^ 7 )c^^^C7)#^<7)M^ 5 ! 
U f UTtttWt, S^flJ^^^it^J^il-l-o 7*W h 32^ 33co W( cpgiI 

MoSHfc&JfciiU -e L TE^l ill" o r*34 f i, 

^m?diigs#io^«i$i530{i N $ i jg i3?ij^ $ it fcmmttWott k. - 
mmwji&zfi'- h^<7)mi5.v s mitm-Mwty f u- h 4i(7) sea ?^a*«5i 

MSP30I4, *S»»24o5ia#»K 'j7-^f * >£&R7&«aEo fcXIiin/; Iff 

«-a»30t^4- o *ai»^4s^T*i % Pip.mn*^^ 4 ^ 



(14) ^^8-5 0 7 40 

^r^fis24 ( .i is \f & m mm^s ir -> - j& #4o ( j ^ _ & 0 m m k> a rs 

, Jf $0.0063-0.0066^^ 4 R Jiife 2400a /ft 2 <^*«apjt £^ L <D KM t 

, rauwa-cis? 0.0035- 6".oo39©^^ zm^^Ax^^mmmm^m^ 



(15) 1$a¥S r 5'0 7 4 0 

*ADOgipii2, ^K^aiP^PPl^ >e LT7K^AP<7)^Pll4^|l|i43^ 

mtitzm) K&tezti, *<D-io, mm&&^it^<Dffi%mitMimi5<om.m 

t 8Mb#T- £ a * 4 v> J: ? K IS: ft 3 ft* „ Rf M 43 K R-fr 7 «*f « S 

>62 > 63 ( J % '^5|EHg^fi#i 0 ^M^3AT&fc, -etL-e*tf-^>^;b60 % 61 
F62 % 63(J, ;-jttK.\ «froaat4 $p51, 52, 111, 112, 113, 114 £ 



(16) !|#l?¥8- 5 0 7 40 

<vn^km5Km&%§iftx~tiimziLz>jfx5- ? m*, 0t l< i±#jo.oi2~#,o 

.016^ >^ (7)|W ?-e*^o ^m-M«S#^SPf|5T^^tL^,yf7*^^^ h(i, & 
t40AP t tbP^PiP (^6H0§§P51, 52 % 111, 112, 113£Uai4nft^£ ft 

d ft t> <t) ^ > * ;w K. tt v> % v> o Kffiffi iz r V ? v X fi * 7*6^ £ ft & „ » 4 

t ns bi*«— *t k -7' * $ ft & t , r f> $ ft r y ? ->* ** bsr t ft* -r & ^ k 

+ 53- ftfe-e-S* * £ »t * v> «rc> ft (bo ^ ? liPBR ZZttf* v> 

K*ffi*J*#*»J«i-*o ^»«<75Jf 44 > - 5 °f±, fftfcJE#a>»*THK 43 fcft 

S 44 N 50c7)f-^ >^;v60 N 61^TO< 0 £ WlgOH 111^43$. ftg Lfc ^ «t 
•) i:t*t4. 



(17) 8-507403 
.^^mlf.^mtl^ 50 <7) 7i4 K f > C7)?LK ttfc-f Z> ffi P * Pillion « < o 

PSBim-H*l£#c7)M tcfl £ K * & K k: > <7)?Ll21, 122£ ^ <7)|g 

ILT-*I:L, fit, *fl*:fc-C<Gl£Kli N JjSfttlftMft^^'^ny K<7) 

5feCfa LTf 1 EK^ L/c d: 9 K, «»m»»a#""^>^^ ^ V- h 20 
, 21ct)S Cftm&^m$)i&7U- H32, ;'34fc|»SLT, ^.TfCv^y h22, 23 
^4, $81^:^9 BUCJfr^y-v^y H22^s|g^^tLTV^ 0 h 22co 



(IS) 1?a?8-5 07 40 

?f 104|±J%£P7K->'^^-y h22kl«ttiPX3*t.Tj3»9, +*0^«^**^^r^ hi 

& o 

m#£ft°- 67 ~ 0 - 68 v^mKT-#)^^ra^feLT, ^0.58-0.597 ^tci 

£&0.66vtc 

Mfc-eii. tefltitibH 4) * < 5tr^**n^«l*tai Ltio ^loooBtHcoji^ic, 11 it 
.Lfcj»*wi*b23oo;* * sir- Kit^-feVf-^ - h/U '(SCCM) KitLfco 
WJ!RUT*4 ^ *|&WKJ:*HRmffiRirv-^i6Jft#**tr«*fl-mJl!l»* 

#T tt % a«L T *3 «t * 700u# ft COil^m K J3 V» T^^C07l *l ? tl ft ^ o 
0 m-0^t4mtem±, i3 i^n00p#H^ic^^T^O?®Hii®«!>t)tLfta>o 



(19) q$Si¥ 8-507403 

o *%<D^mi§u%1S 7,>T y h82, 83^s->-;l,ffi(7)?f 67 > 68|.i ggs ? ft* o 

mama, mpcnmm^w^mmu^tz^^m^if"y~)^^^^m it 



(24) 




(27) 



&m.¥- 8-507403 



[@1 0] 




(2S) 



8-507403 



I* 

5? 
SI 
G 



I 

a 



Ll. 



£1 

ar 

G 



o 



o 
o 
o 



00 



8 «r 



o 
o 

LO 
CO 



o 

O 
O 

CVJ 



in 



O 
O 
o 



-9-0 



(29) 



^¥8-5 07403 



[112] 



Fig. 12 




[013] 



Fig. 13 



82 ,83 ,8! 

I 

/ 

- ..T ^ 

41' 44 l 82 M3 v 50 ^-39 
v 83 

^•v 





(30) 



0 7 4 0 3 



INTERNATIONAL SEARCH REPORT 



FCTAJS92/08222 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC01 :H0lM 1/06, 8/00 

US CL :429/33. 39; 29/623.2 
According to IpicmalscnaJ Patcnl CUastficatjcn (IPC) or to both national cUr si fication and IPC 



B. FIELDS SEARCHED 



Minimum documentation learchod (classification system followed by classification symbols) 
U.S. : 429/38, 40; 427/115 



Documentation searched other than minimum documentation lo Ihe extent Uutl such documents arc included in the field i learch-d 



Electronic data bate consulted during the intcraoiionaJ acareh (name of dxla ba*c and,' where practicable, i 



-ch term* used) 



DOCUMENTS CONSIDERED TO IVE RELEYANT 



Category" 



Citation of document, with indication, where appropriate, of ibe relevant passage* 



Relevant to claim No. 



A 
A 
A 
A 



US, A, 3,681,145 (Kohlmuilcr ci al.) 01 August 1972. 

US, A, 4,175,165 (Adlhart) 20 November 1979. 

US, A, 4,279,970 (Breault et al.) 21 July 1981. 

US, A, 4,804,592 (Vanderborgh et al.) 14 February 1989. 



IT^J Further documents arc listed 1 in the continuation of Box C. | j See paterit family annex. 



Special eaUforio of ciicd 4ocwwjh: 

document deflabi| tfu intent one of ok an wbka ■ no zxxa^rrc 
to be p*rt of parLc»Ur nkwnct 

carder doeimeatpablfartMd oa or after the tmenwikmat ft«ni dau: 

aoaaaaaal Vrhieb rrmy ttxftrf «o prwi^ »biaM>} .» wbictt a 

chi-d *c e»»WUh tfie pt*»Hc*iJoq km rf noin chMkM or other 



btcr 4txatm*Al p»bi»h«d after lb* irtomatioMl fUnf 
Out end am b conflict *»iit the apptkailonbvic ties »£ 
priacipic or theory uDdcrtyan the rnveatwa 



dak dt p»..r«v 



when the docuavol • Ulca iUce 



d to kSTotvc «n orvcnuicMcp 



dooasntai lefetrias to aa oral diacloaurt. aac, aOiibitioa ot ether 



Of 

coojtterai 10 Uvolvc id totsiM itc* ween 
coenbinorj arife one or mart ©Acr mdj document*, mi 



b 

cb comb a* iron 



aoouBCat p ib tbac d priori* Cvc t 
Uvc priority a»tg cUimtri 



Dale of the actual completion of the ir.tr mauorui search 
II DECEMBER 1992 



Date of m&iLnsc oLtbx, intenuiiorial leajch rcpon 

15 J AN to 



Name and mailing add res i of the ISA/ 
ComiTtaasiOBcr of f»i£na aad Trademark! 
8e» PCT 

Waahinyon, D.C. 20231 
Fscsirnilc No. NOT APPLICABLE 




Authorized officer 

ANTHON /SKAFAR S 
Telephone No. (703) 308-2773 



form PCT/15A/210 (second shect){July 1992)* 



(31) 



1S3i¥8 - 5 0 7 40 3 



(71)fctMA 9 h*>X, ft'-; K X7>. 

:7*X£- T^—j* 1581 
(71) WIS A 9*»h>, tf-. 

277^*g, 7*J7- << vis*. 3D>t7 

p— F 104—8600 

(71) fcfciPiA 7Ay, ->7X 

-J 4 7 fc"— 3^-2. -/-X 
y<— , -7 y > 747—1979 

(72) #£B£^ ^3^. *^U>X 

2283 

(72)*9!S 9h + >^, ftr-^ K xx. 

7''Jf ^r>a 3U>h'T 

"TVS^W 2x*3, oi^^h^A; 
:7*X£- 7^-^ . 1581 
(72)#?0# 9^»h>, n-v fcf-. 

^^69-/ 3 :7V 6. y?*-*>K, 5* 
x*^Jl/ y- n— F 104—8600 

^-f7tT- 3 ^-2. y-x — 

><— . 7'j> F-7 4 747—1979 



*m¥8-5 0 7 40 3 



(^•ffB) ?S10? (19 9 8) 1 l^lOB 
07 4 03 

l&ma) ^J#8*£ CI 9 9 6 ) 8^60 

?$l¥6-5 0 9 9 24 

H01M 8/02 
4/96 
8/02 
8/10 

[FN 

HOVA 8/02 S 
4/96 Z 
8/02 E 
8/10 



+ ft tc i 3 



. ttj-ffftb «t n M * * 

l 

2. 



:t. ft: Q A 



i^rf.+ (MS 1>C 



4. IT 

WHS. B?*»a5BRtfpliR 

ll><0 4tff)B* = EmWJjw 10.00$ * V*. 4 rr*',) ttfjtlic r to i>? 
54 15.7 tu> : SH-T, 

itf 5 ^»»SfT« i "tAi, £«>ffl:: r (0.?Cs — G.-t« »■ 

W M»6 £fc"l9r7® »aou2 t • 7 1 1 2'Sli" » <o ova** 



J J ttwAl £ 1 . 

OS R*]l>ESll5iiO t*«»24. 4- f#»SJ3«J fc14itL£V. 
it) KfflflSrjfiiCflo r$ij($;{. .4 rsttfWM, t tSiC. L t? * , 



*V- 

Oi) H»||BS!18l/o 'j.ooetj c wj £*>«« W v* <0.15-C.t:» 

CV) fejg»|JAS!l0ft«O 3.002* t >Oj i »'^«r f/^<- '.0.058 CD 
9 «0 * *tJAl tr- 

AH 

j <cZnA 1 * 

XT* 

iw HJf.is.ay.2Sirff) jo. 53— w * :icfl ->i»c 1 Awr.i.*^ 

CO R*16tfK l ft'J* <t.iU % »2« j t«£EL».T. 
CO 2<tO fo.J •<>■*» t fT : iOCir r I m) J 

A I it. 



1- 



8-507403 



:»> WfiiTaat r« < > + . d t?i d«E^ : {c.w=«> j t 

if) fcSUrftF. Z*t*> U.f3J { /f. d i?j iocs: : «.7««»> J 5- 
» Eoi t8S«M. R;[7Pt*JMltd^ t * * * * 1 , 



< . rkr»oj? i 2&ttt -Q-tra << u. 0:54-0. irr «) x * * . ft 
S. t?S?/.x* y ?f>tn.0t^ ~-o.0M * :> -f- y > un «»:• -.-»» 

e- Hrtv- >«tt*>*cft.i;V»W*-ifi':«a6?*.T. -|*i= K - ft: *W*St> 

»au.^iirt l. -5 Lria£«-&ffar.«i*s^TtriHtft;fr* * » h« •»-.»— 



9. Bitwatf^w^tsari. %.-i:«>rfcH)i:a«iie 

: 0. R?ft«»/.*//<ti(;iJ*. if1<£M 't W X- * ft fJ L t: m 6 ut S ft 
- frfc^B* I JtAvf . 

5 ^ ST, n & t fll 3» T *-Lf«. 

KfP. v - > <t««ilB A« £ JUK v «J ^ * ft I* < -C. 
■* l XIT. 



1 Ut d Ola is * - 1» j; a >..--ri» »i . * *_ c c iv »j cj ai- hi- ift - ft tr * ^ 

.9. SE// 3. V v r a:Wtt«»^fftt* P ■ »■ v- «f«fr C ft 0 *lT l * « . » 

ffsn c\<6. ta^«.*r) c«tt;£/feo&rtC or. *i; r a ',- - c 



-ffi 2- 



^¥8-5 0 7 403 




